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According to one aspect of the present disclosure, a method
and technique for dynamic adjustment of authentication
mechanism is disclosed. The method includes: collecting
location data of one or more agents relative to an agent
attempting to authenticate to a data processing system; deter-
mining if the location data meets a threshold value; and
responsive to the location data meeting the threshold value,
relaxing an authentication scheme for the attempting agent to
authenticate to the data processing system.
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1
DYNAMIC ADJUSTMENT OF
AUTHENTICATION MECHANISM

BACKGROUND

Authentication is used to establish/verify the identity of the
user prior to the user being granted access to a system/service.
The strength of the authentication scheme oftentimes corre-
lates to the sensitivity and criticality of the system/service,
which in turn, correlates to the complexity of the authentica-
tion scheme adopted. For example, the authentication scheme
may include a first factor authentication passwords and/or the
use of multiple factor authentications (e.g., a password
authentication followed by a token-based authentication).

BRIEF SUMMARY

According to one aspect of the present disclosure a method
and technique for dynamic adjustment of authentication
mechanism is disclosed. The method includes: collecting
location data of one or more agents relative to an agent
attempting to authenticate to a data processing system; deter-
mining if the location data meets a threshold value; and
responsive to the location data meeting the threshold value,
relaxing an authentication scheme for the attempting agent to
authenticate to the data processing system.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

For a more complete understanding of the present applica-
tion, the objects and advantages thereof, reference is now
made to the following descriptions taken in conjunction with
the accompanying drawings, in which:

FIG. 1 is an embodiment of a network of data processing
systems in which the illustrative embodiments of the present
disclosure may be implemented;

FIG. 2 is an embodiment of a data processing system in
which the illustrative embodiments of the present disclosure
may be implemented;

FIG. 3 is a diagram illustrating an embodiment of a com-
puting environment in which illustrative embodiments of a
system for dynamic adjustment of authentication mechanism
according to the present disclosure may be implemented;

FIG. 4 is a diagram illustrating exemplary applications of a
dynamic adjustment of authentication mechanism according
to the present disclosure; and

FIG. 5 is a flow diagram illustrating an embodiment of a
method for dynamic adjustment of authentication mechanism
according to the present disclosure.

DETAILED DESCRIPTION

Embodiments of the present disclosure provide a method,
system and computer program product for dynamic adjust-
ment of authentication mechanism. For example, in some
embodiments, the method and technique includes: collecting
location data of one or more agents relative to an agent
attempting to authenticate to a data processing system; deter-
mining if the location data meets a threshold value; and
responsive to the location data meeting the threshold value,
relaxing an authentication scheme for the attempting agent to
authenticate to the data processing system. Thus, embodi-
ments of the present disclosure enable the complexity of an
authentication scheme to be relaxed/reduced based on exter-
nal factors relative to a user/device attempting to authenticate
to a computing system. In some embodiments, the proximity
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of other users/devices/agents to the agent attempting to
authenticate to the system may indicate that a sufficient level
of'security is present to warrant authenticating the agent using
an authentication scheme of lesser complexity than would
ordinarily be applied. The proximity information may be
evaluated for the quantity and/or relative locations of other
users/devices/agents relative to the agent attempting to
authenticate to the system to dynamically evaluate the level of
authentication scheme to apply.

As will be appreciated by one skilled in the art, aspects of
the present disclosure may be embodied as a system, method
or computer program product. Accordingly, aspects of the
present disclosure may take the form of an entirely hardware
embodiment, an entirely software embodiment (including
firmware, resident software, micro-code, etc.) or an embodi-
ment combining software and hardware aspects that may all
generally be referred to herein as a “circuit,” “module” or
“system.” Furthermore, aspects of the present disclosure may
take the form of a computer program product embodied in one
ormore computer readable medium(s) having computer read-
able program code embodied thereon.

Any combination of one or more computer usable or com-
puter readable medium(s) may be utilized. The computer
readable medium may be a computer readable signal medium
ora computer readable storage medium. A computer readable
storage medium may be, for example but not limited to, an
electronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, apparatus, or device, or any suitable
combination of the foregoing. More specific examples (a
non-exhaustive list) of the computer readable storage
medium would include the following: an electrical connec-
tion having one or more wires, a portable computer diskette,
a hard disk, a random access memory (RAM), a read-only
memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory), an optical fiber, a por-
table compact disc read-only memory (CD-ROM), an optical
storage device, a magnetic storage device, or any suitable
combination of the foregoing. In the context of this document,
a computer readable storage medium may be any tangible
medium that can contain, or store a program for use by or in
connection with an instruction execution system, apparatus or
device.

A computer readable signal medium may include a propa-
gated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-mag-
netic, optical, or any suitable combination thereof. A com-
puter readable signal medium may be any computer readable
medium that is not a computer readable storage medium and
that can communicate, propagate, or transport a program for
use by or in connection with an instruction execution system,
apparatus, or device.

Program code embodied on a computer readable medium
may be transmitted using any appropriate medium, including
but not limited to wireless, wireline, optical fiber cable, RF,
etc., or any suitable combination of the foregoing.

Computer program code for carrying out operations for
aspects of the present disclosure may be written in any com-
bination of one or more programming languages, including
an object oriented programming language such as Java,
Smalltalk, C++ or the like and conventional procedural pro-
gramming languages, such as the “C” programming language
or similar programming languages. The program code may
execute entirely on the user’s computer, partly on the user’s
computer, as a stand-alone software package, partly on the
user’s computer and partly on a remote computer or entirely
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on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user’s computer
through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection may
be made to an external computer (for example, through the
Internet using an Internet Service Provider).

Aspects of the present disclosure are described below with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems) and computer program prod-
ucts according to embodiments of the disclosure. It will be
understood that each block of the flowchart illustrations and/
or block diagrams, and combinations of blocks in the flow-
chart illustrations and/or block diagrams, can be imple-
mented by computer program instructions. These computer
program instructions may be provided to a processor of a
general purpose computer, special purpose computer, or other
programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor of the computer or other programmable data pro-
cessing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.

These computer program instructions may also be stored in
a computer-readable medium that can direct a computer or
other programmable data processing apparatus to function in
a particular manner, such that the instructions stored in the
computer-readable medium produce an article of manufac-
ture including instruction means which implement the func-
tion/act specified in the flowchart and/or block diagram block
or blocks.

The computer program instructions may also be loaded
onto a computer or other programmable data processing
apparatus to cause a series of operational steps to be per-
formed on the computer or other programmable apparatus to
produce a computer implemented process such that the
instructions which execute on the computer or other program-
mable apparatus provide processes for implementing the
functions/acts specified in the flowchart and/or block diagram
block or blocks.

With reference now to the Figures and in particular with
reference to FIGS. 1-2, exemplary diagrams of data process-
ing environments are provided in which illustrative embodi-
ments of the present disclosure may be implemented. It
should be appreciated that FIGS. 1-2 are only exemplary and
are not intended to assert or imply any limitation with regard
to the environments in which different embodiments may be
implemented. Many modifications to the depicted environ-
ments may be made.

FIG. 1 is a pictorial representation of a network of data
processing systems in which illustrative embodiments of the
present disclosure may be implemented. Network data pro-
cessing system 100 is a network of computers in which the
illustrative embodiments of the present disclosure may be
implemented. Network data processing system 100 contains
network 130, which is the medium used to provide commu-
nications links between various devices and computers con-
nected together within network data processing system 100.
Network 130 may include connections, such as wire, wireless
communication links, or fiber optic cables.

In some embodiments, server 140 and server 150 connect
to network 130 along with data store 160. Server 140 and
server 150 may be, for example, IBM® Power Systems™
servers. In addition, clients 110 and 120 connect to network
130. Clients 110 and 120 may be, for example, personal
computers or network computers. In the depicted example,
server 140 provides data and/or services such as, but not
limited to, data files, operating system images, and applica-
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tions to clients 110 and 120. Network data processing system
100 may include additional servers, clients, and other
devices.

In the depicted example, network data processing system
100 is the Internet with network 130 representing a world-
wide collection of networks and gateways that use the Trans-
mission Control Protocol/Internet Protocol (TCP/IP) suite of
protocols to communicate with one another. At the heart of
the Internet is a backbone of high-speed data communication
lines between major nodes or host computers, consisting of
thousands of commercial, governmental, educational and
other computer systems that route data and messages. Of
course, network data processing system 100 also may be
implemented as a number of different types of networks, such
as for example, an intranet, a local area network (LAN), or a
wide area network (WAN). FIG. 1 is intended as an example,
and not as an architectural limitation for the different illus-
trative embodiments.

FIG. 2 is an embodiment of a data processing system 200
such as, but not limited to, client 110 and/or server 140 in
which an embodiment of a system for dynamic adjustment of
authentication mechanism according to the present disclosure
may be implemented. In this embodiment, data processing
system 200 includes a bus or communications fabric 202,
which provides communications between processor unit 204,
memory 206, persistent storage 208, communications unit
210, input/output (I/O) unit 212, and display 214.

Processor unit 204 serves to execute instructions for soft-
ware that may be loaded into memory 206. Processor unit 204
may be a set of one or more processors or may be a multi-
processor core, depending on the particular implementation.
Further, processor unit 204 may be implemented using one or
more heterogeneous processor systems in which a main pro-
cessor is present with secondary processors on a single chip.
As another illustrative example, processor unit 204 may be a
symmetric multi-processor system containing multiple pro-
cessors of the same type.

In some embodiments, memory 206 may be a random
access memory or any other suitable volatile or non-volatile
storage device. Persistent storage 208 may take various forms
depending on the particular implementation. For example,
persistent storage 208 may contain one or more components
or devices. Persistent storage 208 may be a hard drive, a flash
memory, a rewritable optical disk, a rewritable magnetic tape,
or some combination of the above. The media used by per-
sistent storage 208 also may be removable such as, but not
limited to, a removable hard drive.

Communications unit 210 provides for communications
with other data processing systems or devices. In these
examples, communications unit 210 is a network interface
card. Modems, cable modem and Ethernet cards are justa few
of'the currently available types of network interface adapters.
Communications unit 210 may provide communications
through the use of either or both physical and wireless com-
munications links.

Input/output unit 212 enables input and output of data with
other devices that may be connected to data processing sys-
tem 200. In some embodiments, input/output unit 212 may
provide a connection for user input through a keyboard and
mouse. Further, input/output unit 212 may send output to a
printer. Display 214 provides a mechanism to display infor-
mation to a user.

Instructions for the operating system and applications or
programs are located on persistent storage 208. These instruc-
tions may be loaded into memory 206 for execution by pro-
cessor unit 204. The processes of the different embodiments
may be performed by processor unit 204 using computer



US 9,313,212 B2

5

implemented instructions, which may be located in a
memory, such as memory 206. These instructions are referred
to as program code, computer usable program code, or com-
puter readable program code that may be read and executed
by a processor in processor unit 204. The program code in the
different embodiments may be embodied on different physi-
cal or tangible computer readable media, such as memory 206
or persistent storage 208.

Program code 216 is located in a functional form on com-
puter readable media 218 that is selectively removable and
may be loaded onto or transferred to data processing system
200 for execution by processor unit 204. Program code 216
and computer readable media 218 form computer program
product 220 in these examples. In one example, computer
readable media 218 may be in a tangible form, such as, for
example, an optical or magnetic disc that is inserted or placed
into a drive or other device that is part of persistent storage
208 for transfer onto a storage device, such as ahard drive that
is part of persistent storage 208. In a tangible form, computer
readable media 218 also may take the form of a persistent
storage, such as ahard drive, a thumb drive, or a flash memory
that is connected to data processing system 200. The tangible
form of computer readable media 218 is also referred to as
computer recordable storage media. In some instances, com-
puter readable media 218 may not be removable.

Alternatively, program code 216 may be transferred to data
processing system 200 from computer readable media 218
through a communications link to communications unit 210
and/or through a connection to input/output unit 212. The
communications link and/or the connection may be physical
or wireless in the illustrative examples.

The different components illustrated for data processing
system 200 are not meant to provide architectural limitations
to the manner in which different embodiments may be imple-
mented. The different illustrative embodiments may be
implemented in a data processing system including compo-
nents in addition to or in place of those illustrated for data
processing system 200. Other components shown in FIG. 2
can be varied from the illustrative examples shown. For
example, a storage device in data processing system 200 is
any hardware apparatus that may store data. Memory 206,
persistent storage 208, and computer readable media 218 are
examples of storage devices in a tangible form.

FIG. 3 is a diagram illustrating a computing environment in
which an embodiment of a system 300 for dynamic adjust-
ment of authentication mechanism according to the present
disclosure may be implemented. In the illustrated embodi-
ment, system 300 includes a data processing system 302 such
as, but not limited to, client 110 and/or server 140, having a
processor unit 310 and a memory 312. In FIG. 3, memory 312
includes an authentication module 320 and authentication
data 322. Authentication module 320 is used to authenticate
the identity of a user for accessing various system 302 appli-
cations, data, services and/or functions. For example, a user
may attempt to login and/or otherwise authenticate his/her
identity using a device 330. Device 330 may comprise any
type of data processing and/or computing system such as, but
not limited to, a smartphone, laptop computer, notepad, desk-
top computer, tablet computer, etc. Device 330 may commu-
nicate with system 302 over a wired and/or wireless network
such as, but not limited to, a LAN, WAN, telecommunications
infrastructure, or the Internet. Authentication module 320
may be configured to require/receive one or more credentials
from the user (e.g., input through and/or via device 330) such
that the received credentials may be verified to authenticate
the identity of the user of device 330. Such credentials may
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comprise a username, password, personal identification num-
ber (PIN), security token, biometric data, or other type of
credential.

In FIG. 3, authentication data 322 includes credential data
332 comprising information associated with authenticating
the identity of a user of device 330. Credential data 332 may
include the information against which the credentials
received from the user of device 330 are compared for grant-
ing access to system 302. Credential data 332 may also
include one or more authentication scheme policies/imple-
mentations regarding the level and/or complexity of creden-
tial authentication required based on dynamic external fac-
tors. For example, as will be described in greater detail below,
authentication module 320 is configured to dynamically alter
the credential authentication scheme required to access sys-
tem 302 based on one or more external factors associated with
and/or relative to device 330. In the illustrated embodiment,
authentication data 332 includes standard credential data 334
and relaxed credential data 336. Standard credential data 334
may comprise information associated with a normal and/or
standard authentication scheme for authenticating the iden-
tity of a user of device 330 to meet the security policies
associated with system 300. Relaxed credential data 336 may
comprise information associated with a relaxed authentica-
tion scheme for authenticating the identity of a user of device
330 (e.g., reduced complexity). For example, in some
embodiments, standard credential data 334 may comprise an
authentication scheme that includes multiple implementa-
tions (e.g., for an Intranet system, the scheme may comprise
basic authentication implementation and a token-based sec-
ond factor authentication). An adjustment to the standard
scheme to reduce the complexity thereof may result in a
reduction in the overall strength of the authentication scheme.
Embodiments of the present disclosure utilize external fac-
tors associated with device 330 to invoke a relaxed authenti-
cation scheme without compromising the overall strength of
authentication to system 302. As an example, consider that a
particular standard authentication scheme requires a two-
factor authentication (e.g., a basic authentication requiring a
complex string of a minimum of twelve alphanumeric char-
acters and a one-time-password (OTP) second-factor sent via
short message service (SMS) to the respective device 330 of
the user). Based on external factors associated with device
330, the authentication scheme may be relaxed to a certain
extent (e.g., the basic authentication credential policy could
be relaxed from a minimum of twelve alphanumeric charac-
ters to eight alphanumeric characters (or less) with the pos-
sible omission of the second-factor authentication).

In FIG. 3, device 330 includes a processor unit 340, a
memory 342, a global positioning system (GPS) unit 344, a
communications module 346, and a transceiver 348. It should
be understood that the various components and/or functions
of device 330 may vary based on the type of device 330, the
communication channels utilized by device 330, etc. In the
illustrated embodiment, memory 342 includes an authentica-
tion agent 350 for interacting and/or communicating with
authentication module 320 for authenticating an identity of a
user of device 330. Authentication agent 350 is also config-
ured to obtain, collect and/or analyze various external factors
relative to device 330 that may be used by authentication
module 320 to dynamically determine the authentication
scheme to apply for the user of device 330. Although a single
device 330 is illustrated in FIG. 3, it should be understood that
other devices 330 of other users may be similarly configured.
GPS unit 344 may be used to gather geopositional data of
device 330. Communications module 346 may be used to
communicate with system 302 and/or other devices 330.
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Transceiver 348 may be used to facilitate wireless communi-
cations between device 330 and system 302 and/or other
devices 330.

Authentication agent 350 comprises logic 352 for commu-
nicating/interacting with other devices 330 (e.g., agents 350
of other devices 330) in proximity (via the respective loca-
tions of each agent 350) to collect stimulus/external factor
data such as the location and/or presence of agents 350 rela-
tive to each other. The various agents 350 may interact with
one another such that location/presence information may be
cascaded through the collection of communicating agents
350. Consequently, the resultant group data (e.g., size and/or
location) and/or “colony size” of agents 350 (along with other
attributes) may be collected by and/or passed onto the agent
350 attempting to authenticate to system 302. For example, in
the illustrated embodiment, one or more colony location data
values 360 may be derived based on the collected location/
presence information of agents 350. In FIG. 3, colony values
360 include colony size data 362 and colony proximity data
364. Colony size data 362 may comprise information and/or
a derived value representative of the size of the group/colony
of agents 350 within a particular area (e.g., the quantity of
agents 350 within close proximity to the agent 350 attempting
to authenticate to system 302). Colony proximity data 364
may comprise information and/or a derived value represen-
tative of the distance of other agents 350 relative to the agent
350 attempting to authenticate to system 302. Colony
value(s) 360 may be communicated by the device 330
attempting to authenticate to system 302 to authentication
module 320. Authentication module 320 may then compare
the colony value(s) 360 to colony data 370 to determine
whether a standard or relaxed credential authentication
scheme should be applied to the attempting agent 350. For
example, colony data 370 may include a colony size threshold
value 372 and a colony proximity threshold value 374.

Authentication module 320 and agent 350 may be imple-
mented in any suitable manner using known techniques that
may be hardware-based, software-based, or some combina-
tion of both. For example, module 320 and/or agent 350 may
comprise software, logic and/or executable code for perform-
ing various functions as described herein (e.g., residing as
software and/or an algorithm running on a processor unit,
hardware logic residing in a processor or other type of logic
chip, centralized in a single integrated circuit or distributed
among different chips in a data processing system).

FIG. 4 is a diagram illustrating various operational
examples/scenarios of the dynamic adjustment of authentica-
tion mechanism according to the present disclosure. In the
embodiment illustrated FIG. 4, four different authentication
examples/scenarios are illustrated; however, it should be
understood that other/additional applications may also be
used. The first scenario 402 depicts an agent 350, attempting
to authenticate to system 302 in an office environment 404. In
the scenario 402, various other agents 350,-350, 5 are in close
proximity to agent 350, . As described above, agents 350 may
interact with other to collect and/or communicate positional
information of the various agents 350 relative to each other
(e.g., collected via GPS unit 344 and/or other positional
acquisition devices). The agents 350 may interact/communi-
cate with each other via communications module 346 and
respective transceivers 348 or other types of communication
devices/methods. Based on the presence and/or “strength” of
the colony of agents 350 (e.g., agents 350,-350 ) relative to
agent 350, attempting to authenticate to system 302, agent
350, negotiates with authentication module 320 for a relax-
ation of the authentication scheme. Module 320 may grant the

20

30

40

45

50

55

8

relaxed authentication scheme if the “strength” of the colony
of'agents 350 meets some predefined threshold (e.g., thresh-
old values 372 and/or 374).

In FIG. 4, agents 350,-350, 5 are located at various dis-
tances relative to a location of agent 350,. In some embodi-
ments, the authenticating agent 350, may calculate and/or
otherwise derive a colony value 360 based on the quantity of
other agents 350 within some predefined distance or proxim-
ity zone of the authenticating agent 350,. In some embodi-
ments, the authenticating agent 350, may calculate and/or
otherwise derive a colony value 360 based on the locations/
distances of the other agents 350 relative to the authenticating
agent 350, . For example, in FIG. 4, three different proximity
zones 410, 412 and 414 of varying distances relative to agent
350, are illustrated. Zone 410 extends some predefined dis-
tance from agent 350,, zone 412 extends a farther distance
fromagent 350, than zone 410, and zone 414 extends a farther
distance from agent 350, than zone 412. The distances of each
proximity zone 410, 412 and 414 may vary based on the
security requirements for accessing system 302. Agent 350,
may calculate and/or derive colony value(s) 360 based on a
variety of different methods. For example, in some embodi-
ments, colony size value 362 may be derived based on the
quantity of other agents 350 (e.g., agents 350,-350, ;) within
some predefined distance from the authenticating agent 350, .
The predefined distance may be, for example, zone 410, 412
or414 (e.g., based on a single cluster of agents located within
the predefined distance from agent 350, ). Thus, for example,
if security requirements limit the proximity zone to zone 410,
agents 350 located within proximity zone 410 relative to
agent 350, (i.e., agents 350,-350,) would be used to derive
colony size value 362. If colony size value 362 meets (or
exceeds) colony size threshold value 372, module 320 may
grant the relaxed credential scheme 336 for authenticating
agent 350, .

In some embodiments, multiple clusters of agents 350 may
be used to derive colony size value 362. For example, in some
embodiments, different weights may be assigned/allocated to
different proximity zones such that the assigned weights are
used to moderate the influence of each zone to the overall
colony size. In this embodiment, a weight W, may be
assigned to the quantity of agents 350 located within zone
410, a weight W, may be assigned to the quantity of agents
350 located within zone 412, a weight W ; may be assigned to
the quantity of agents 350 located within zone 412, etc. The
quantity of agents 350 for a particular proximity zone may be
calculated based on all agents within a particular zone (e.g.,
for zone 412, agents 350,-350,,) or based only on those
agents that are located beyond a smaller/inner zone (e.g., for
zone 412, agents 350,-350, ;). The weighted values may then
be summed and/or otherwise combined to derive an overall
colony size value 362 taking into account multiple clusters of
agents 350 relative to the authenticating agent 350,.

In some embodiments, the proximity and/or distance of
each agent 350 relative to the authenticating agent 350, may
be used to derive colony proximity value 364. For example, in
some embodiments, the average distance of other agents 350
from the authenticating agent 350, may be calculated based
on the distance of each other agent 350 from the authenticat-
ing agent 350, for a predefined zone. For example, if zone 412
is used, colony proximity value 364 may be calculated by
determining the distance of each of agents 350,-350, , rela-
tive to agent 350, and dividing by the quantity of distances/
agents 350,-350,, (e.g., summing each of the distances for
agents 350,-350,, and dividing by ten). If colony proximity
value 364 meets (or is less than) colony proximity threshold
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value 374, module 320 may grant the relaxed credential
scheme 336 for authenticating agent 350, .

Similar to as described above, multiple clusters of agents
350 could be factored into the equation for deriving colony
proximity value 364. For example, by assigning each cluster
identified with corresponding weights to normalize their
influence to the proximity, colony proximity value 364 may
be calculated using multiple clusters of agents 350. In this
example, the average distance of agents 350 relative to the
authenticating agent 350, may be derived for each cluster/
zone and then divided by the number of clusters considered.
For example, an average distance D, representing the average
distance based on the distances ofagents 350,-350, relative to
agent 350, (zone 410) may be assigned a weighted value W,
an average distance D, representing the average distance
based on the distances of agents 350,-350 , relative to agent
350, (zone 412) may be assigned a weighted value W,, an
average distance D, representing the average distance based
on the distances of agents 350,,-350 ; relative to agent 350,
(zone 414) may be assigned a weighted value W, etc. The
weighted values may then be summed and/or otherwise com-
bined and divided by the quantity of weighted values to derive
an overall average colony proximity value 364. Thus, it
should be understood that a variety of methods may be used to
derive colony values 360.

Thus, in scenario 402, due to the quantity and/or proximity
of other agents 350 relative to the authenticating agent 350,
module 320 is likely to grant relaxed authentication credential
scheme 336 (e.g., perhaps representing a scenario where
agent 350, is authenticating to system 302 during normal
business hours within a corporate office with other users/
devices 330 in close proximity to the authenticating agent
350,). For example, in typical day-to-day operations in an
office environment, staff/employees may be in the presence
of other staff/femployees. A relaxation of the authentication
scheme, which may be possible for the majority of the staff/
employees having to perform multiple authentications across
systems daily, will result in a less complex authentication
scheme and potentially improve productivity (with faster
authentication and less authentication errors) without com-
promising the security of the system. Reducing the complex-
ity of the authentication scheme, without affecting the overall
security, enables the users to adopt more secure credentials
only when necessary.

Scenario 420 may represent an agent 350, ; authenticating
to system 302. Even though agent 350, is perhaps in the
same building/office as agent 350,, since agent 350, isin a
separate location with no other users/agents 350 in close
vicinity/proximity (e.g., within a proximity zone 422), the
colony that the agent 350, 4 is in comprises only a single agent
and, as a result, the strength of the colony is comparatively
weaker than the example in scenario 402. In such a case, the
agent 350, ; may not be accorded with the relaxed authenti-
cation credential scheme 336.

Scenario 430 represents an agent 350, , attempting to login/
authenticate to system 302 from the user’s home 432. In this
example, the user’s devices 330 may comprise the user’s
mobile phone and notebook computer (with respective agents
350, and 350,;). Since only the user’s mobile devices 330
collectively constitute the colony in this scenario 430, the
strength of the colony (size and/or proximity) may not be
adequate to permit a relaxation of the authentication scheme.

Scenario 440 represents an agent 350, logging into/au-
thenticating to system 302 from a client’s premises 442. In
this example, the user may be located at the client premises
together with other project/team members (having respective
devices 330 with respective agents 350,,-350,;). Although
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the client premises 442 location may not be considered as
trusted as, for example, the office 404 environment, agent
350, may be accorded with a relaxed authentication scheme
336 for the access to the system 302 since the colony of other
agents 350 (e.g., 350,,-350, ) within a proximity zone 450 of
agent 350, , provides sufficient colony strength and/or assur-
ance that the user is unlikely to be an imposter in the presence
of other agents 350.

In the embodiments illustrated in FIGS. 3 and 4, an authen-
ticating agent 350 of a device 330 is configured to acquire/
collect location information associated with other agents 350
near the authenticating agent 350 and calculate/derive colony
value(s) 360, which then may be evaluated by authentication
module 320. However, it should be understood that in other
embodiments, authentication module 320 may be configured
to collect/acquire location information corresponding to
other agents 350 near the authenticating agent 350 and cal-
culate/derive colony value(s) 360. For example, authentica-
tion module 320 may be configured to interact/communicate
with other agents 350 that have previously been and/or are
currently logged in/authenticated to system 302 to collect/
acquire location information for the respective agents 350. In
response to a particular agent 350 desiring to access/authen-
ticate to system 302, module 320 may determine/obtain a
location of the requesting/attempting agent 350 and use the
location information acquired/collected for other agents 350
in the vicinity of the requesting/attempting agent 350 to cal-
culate/derive colony value(s) 360 to compare against thresh-
olds 372 and/or 374.

FIG. 5 is a flow diagram illustrating an embodiment of a
method for dynamic adjustment of authentication mechanism
according to the present disclosure. The method begins at
block 502, where location information is collected for agents
350 in proximity to an agent 350 attempting to authenticate to
system 302. In some embodiments, location information may
be collected upon activation of device 330/agent 350 or in
response to a launch of agent 350 to authenticate a user of
device 330 to system 302. At block 504, the collected location
information is evaluated corresponding to one or more prox-
imity zones relating to the authenticating agent. For example,
the location information may be applicable to a single prox-
imity zone or multiple proximity zones (e.g., clusters of
agents 350 located in proximity to the authenticating agent
350). At block 506, one or more colony values 360 are
derived/calculated based on the location information. The
colony values 360 may be based on the quantity, distances or
other criteria relative to a location of the authenticating agent
350. The colony values 360 may also be based on weighted
values according to the locations of other agents 350 in vari-
ous different proximity zones relative to the authenticating
agent 350.

At decisional block 508, a determination is made whether
the colony value(s) 360 meet one or more corresponding
threshold values (e.g., values 372 and/or 374). If not, the
method proceeds to block 510, where authentication module
320 authenticates and/or otherwise applies a standard authen-
tication scheme (or an authentication scheme of a particular
security level) for authenticating the attempting agent 350. If
at decisional block 508 a determination is made that the
colony value(s) 360 meet one or more corresponding thresh-
old values (e.g., values 372 and/or 374), the method proceeds
to block 512, where authentication module 320 authenticates
and/or otherwise applies a relaxed authentication scheme (or
an authentication scheme of lesser complexity than the stan-
dard authentication scheme) for authenticating the attempting
agent 350.
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Thus, embodiments of the present disclosure enable the
complexity of an authentication scheme to be relaxed/re-
duced based on external factors relative to a user/device
attempting to authenticate to a computing system. In some
embodiments, the proximity of other users/devices/agents to
the agent attempting to authenticate to the system may indi-
cate that a sufficient level of security is present to warrant
authenticating the agent using an authentication scheme of
lesser complexity than would ordinarily be applied. The prox-
imity information may be evaluated for the quantity and/or
relative locations of other users/devices/agents relative to the
agent attempting to authenticate to the system to dynamically
evaluate the level of authentication scheme to apply. Thus,
embodiments of the present disclosure enable the complexity
of an authentication scheme to be relaxed/reduced based on
external factors relative to a user/device attempting to authen-
ticate to a computing system without compromising the over-
all security of the system. Further, in some embodiments, the
present disclosure may be used as a further level of security to
augment an authentication scheme as an additional authenti-
cation factor. For example, in some embodiments, if the prox-
imity and/or quantity of other users/devices/agents to the
agent attempting to authenticate to the system meets a thresh-
old value, authentication of the agent may then proceed (e.g.,
utilizing a standard or normal authentication scheme).

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the disclosure. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the terms “comprises” and/or “com-
prising,” when used in this specification, specify the presence
of stated features, integers, steps, operations, elements, and/
or components, but do not preclude the presence or addition
of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

The corresponding structures, materials, acts, and equiva-
lents of all means or step plus function elements in the claims
below are intended to include any structure, material, or act
for performing the function in combination with other
claimed elements as specifically claimed. The description of
the present disclosure has been presented for purposes of
illustration and description, but is not intended to be exhaus-
tive or limited to the disclosure in the form disclosed. Many
modifications and variations will be apparent to those of
ordinary skill in the art without departing from the scope and
spirit of the disclosure. The embodiment was chosen and
described in order to best explain the principles of the disclo-
sure and the practical application, and to enable others of
ordinary skill in the art to understand the disclosure for vari-
ous embodiments with various modifications as are suited to
the particular use contemplated.

The flowchart and block diagrams in the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer program
products according to various embodiments of the present
invention. In this regard, each block in the flowchart or block
diagrams may represent a module, segment, or portion of
code, which comprises one or more executable instructions
for implementing the specified logical function(s). It should
also be noted that, in some alternative implementations, the
functions noted in the block may occur out of the order noted
in the figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart

10

15

20

25

30

35

40

45

50

55

60

65

12

illustration, and combinations of blocks in the block diagrams
and/or flowchart illustration, can be implemented by special
purpose hardware-based systems that perform the specified
functions or acts, or combinations of special purpose hard-
ware and computer instructions.

What is claimed is:

1. A method, comprising:

collecting location data of one or more agents relative to an

agent attempting to authenticate to a data processing

system, wherein collecting the location data comprises:

determining a distance of each of the one or more agents
from the attempting agent for the one or more agents
located within a first proximity zone relative to the
attempting agent;

determining a distance of each of the one or more agents
from the attempting agent for the one or more agents
located within a second proximity zone relative to the
attempting agent, the second proximity zone extend-
ing farther from the attempting agent than the first
proximity zone;

determining a first average distance based on the deter-
mined distances within the first proximity zone;

determining a second average distance based on the
determined distances within the second proximity
zone;

assigning a first weighted value to the first average dis-
tance;

assigning a second weighted value to the second average
distance; and

calculating a value to be compared to the threshold value
based on the first and second weighted values;

determining if the value meets a threshold value; and
responsive to the value meeting the threshold value,

enabling authentication for the attempting agent to the

data processing system using a relaxed authentication

scheme.

2. The method of claim 1, wherein collecting the location
data comprises determining a quantity of the one or more
agents within at least one of the first and second proximity
zones relative to the attempting agent.

3. The method of claim 1, wherein collecting the location
data comprises:

determining a first quantity of the one or more agents

within the first proximity zone relative to the attempting
agent;

determining a second quantity of the one or more agents

within the second proximity zone relative to the attempt-
ing agent;

assigning a third weighted value to the first quantity;

assigning a fourth weighted value to the second quantity;

and

calculating another value to be compared to the threshold

value based on the third and fourth weighted values.

4. A system, comprising:

a processor; and

logic executable by the processor to:

collect location data of one or more agents relative to an
agent attempting to authenticate to a data processing
system, wherein the logic is executable to:
determine a distance of each of the one or more agents
from the attempting agent for the one or more
agents located within a first proximity zone relative
to the attempting agent;
determine a distance of each of the one or more agents
from the attempting agent for the one or more
agents located within a second proximity zone rela-
tive to the attempting agent, the second proximity
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zone extending farther from the attempting agent
than the first proximity zone;
determine a first average distance based on the deter-
mined distances within the first proximity zone;
determine a second average distance based on the
determined distances within the second proximity
zone;
assign a first weighted value to the first average dis-
tance;
assign a second weighted value to the second average
distance; and
calculate a value to be compared to the threshold
value based on the first and second weighted val-
ues;
determine if the value meets a threshold value; and
responsive to the value meeting the threshold value,
enable authentication for the attempting agent to the
data processing system using a relaxed authentication
scheme.

5. The system of claim 4, wherein the logic is executable to
determine a quantity of the one or more agents within at least
one of the first and second proximity zones relative to the
attempting agent.

6. The system of claim 4, wherein the logic is executable to:

determine a first quantity of the one or more agents within
the first proximity zone relative to the attempting agent;

determine a second quantity of the one or more agents
within the second proximity zone relative to the attempt-
ing agent;

assign a third weighted value to the first quantity;

assign a fourth weighted value to the second quantity; and

calculate another value to be compared to the threshold
value based on the third and fourth weighted values.

7. A computer program product for dynamic adjustment of
authentication mechanism, the computer program product
comprising:

a non-transitory computer readable medium having com-
puter readable program code embodied therewith, the
computer readable program code comprising computer
readable program code configured to:
collect location data of one or more agents relative to an

agent attempting to authenticate to a data processing
system, wherein the program code is configured to:
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determine a distance of each of the one or more agents
from the attempting agent for the one or more
agents located within a first proximity zone relative
to the attempting agent;

determine a distance of each of the one or more agents
from the attempting agent for the one or more
agents located within a second proximity zone rela-
tive to the attempting agent, the second proximity
zone extending farther from the attempting agent
than the first proximity zone;

determine a first average distance based on the deter-
mined distances within the first proximity zone;

determine a second average distance based on the
determined distances within the second proximity
zone;

assign a first weighted value to the first average dis-
tance;

assign a second weighted value to the second average
distance; and

calculate a value to be compared to the threshold
value based on the first and second weighted val-
ues;

determine if the value meets a threshold value; and
responsive to the value meeting the threshold value,
enable authentication for the attempting agent to the
data processing system using a relaxed authentication
scheme.
8. The computer program product of claim 7, wherein the
computer readable program code is configured to determine a
quantity of the one or more agents within at least one of the
first and second proximity zones relative to the attempting
agent.
9. The computer program product of claim 7, wherein the
computer readable program code is configured to:
determine a first quantity of the one or more agents within
the first proximity zone relative to the attempting agent;

determine a second quantity of the one or more agents
within the second proximity zone relative to the attempt-
ing agent;

assign a third weighted value to the first quantity;

assign a fourth weighted value to the second quantity; and

calculate another value to be compared to the threshold

value based on the third and fourth weighted values.
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